It is well known that generalized models is attracting the attention of researchers in recent times because of their flexibilities. Particularly, the logistic model has been generalized and applied by many authors while the half logistic distribution has not recieve much attention in term of its generalization. In this paper, we considered a generalized form of half logistic model called type III generalized half logistic distribution. We obtained its probability density function, the cumulative distribution function, the n th moment, the median, the mode, the 100p-percentage points and the order statistics of the generalized distribution are established.
Introduction
One of the probability distributions which is a member of the family of logistic distribution is the half logistic distribution with probability density function. The half logistic distribution has not receive much attention from researchers in terms of generalization. Hence, in this research work, we present a new generalization of the half logistic distribution and obtain its properties, we also state and prove two theorems that characterize the generalized distribution.
2 Type III generalized half logistic distribution Balakrishnan and Leung (1988) obtained three generalized forms of the standard logistic distribution one of which is presented below:
The probability density function above is called type III generalized logistic distribution.
In this research, we want to obtain a generalized half logistic form of the generalized logistic distribution in equation (1.1) which we shall call type III generalized half logistic distribution and study its theories and properties.
The above equation is a symmetrical distribution along the real line and like the standard logistic distribution which is also symmetrical can be folded into two to obtain the standard half logistic distribution, the above type III generalized logistic distribution in equation (2.1) is folded into two to obtain
We refer to the probability density in the equation (2.2) above as the type III generalized half logistic distribution. As expected, equation (2.2) reduces to the standard half logistic distribution in equation (1.1) when b = 1.
The cumulative distribution function of the type III generalized half logistic distribution
The cumulative distribution function of the type III generalized half logistic distribution is obtained as
The integral above is not close, hence it is obtained numerically. As the values of
depends on the values of b and x, some values of F X (x) are tabulated in the table below. The probability that a type III generalized half logistic random variable X lies in an interval (α 1 , α 2 ) is given as
for any real value of b and any given interval α 1 < α 2 .
Moments of the Type III Generalized Half Logistic Distribution
Considering the Type III generalized half logistic distribution function f X (x; b) given in equation (2.2). The n th moment of X is given as
The ; that is F (x m ) = 1/2.
For the type III generalized half logistic distribution
This integral can be evaluated numerically using iterative method in computer programmes. By using Maple V computer programme, we obtain the median of the type III generalized half logistic distribution for values of b = 1, 2, ..., 5. 
Hence the 100p-percentage point of the type III generalized half logistic distribution can be obtained using iterative method as done for the median for specified p and b.
6 The mode of the type III generalized half logistic distribution For the type III generalized half logistic distribution the mode is obtained as follows
2b−1
Equating the derivative to zero and solve for x gives
This is so because type III generalized half logistic distribution is obtained from a symmetric probability distribution.
Order statistics from type III generalized half logistic distribution
Let X 1 , X 2 , ..., X n be n independently continuous random variables from the type III generalized half logistic distribution and let X 1:n ≤ X 2:n ≤ .... ≤ X n:n be the corresponding order statistics. Let F Xr:n (x), r = 1, 2, ..., n be the cumulative distribution function of the r th order statistics X r:n and f Xr:n (x) denotes its probability density function. David (1970) gives the probability density function of X r:n as f Xr:n (x) = 1 B(r, n − r + 1)
For the type III generalized half logistic distribution with probability density function and cumulative distribution function given as
(1 + e t ) 2b dt respectively. By substitution into equation (7.1), we have the probability density function of the r th order statistics from the type III generalized half logistic distribution as
Consider the probability density of the r th order statistics from the type III generalized half logistic distribution in equation (7.2). When r = n, then the probability density function of the maximum order statistic is (7.4)
